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DcarSta 

1, Tbii Dedanttozi ii being rabotttod to fcmoaitsate Out the four Factor VHT peptide 
wbUb we identified u having & tt|b. M V*%^ of Vd&g Banjpmo «« in fact tntigtnic, Hut 
a&tftodiea eaa bt gt&*tittd ajiinit Cba linear Facte VJE pflptldts in xabbit*, Oat antibadta 

qriifoh itioogntgn tha Itemr factor Vffl yaytid— inhibit footer VIP activity. 

2, I am en invntor on the lbovc-idnndficd patent application sad em ftrnflfar with fte 
ipt ti f ioii i tiflft aadproeacnttaa Matecy. 

3, X have exttatiy* wperienoe in t&e field of immunology and molecular biology as 
ovidflncad &y my artaehad ouaioulum vfcw (BxbiWiA). 



t1- 



TTift Hptita of t&a prwotf favemwn ware ldea&fed ustaf mobcalw modtliag ssd 
dmwtKBium of inctesHbai of Bartor vm (BVDZ) to idat!& septa* w& » Mgfe. 

it il (1997), FVEfcptptitU •jrtop* tdtmJ&dby tbe P«fc»r wdEodit ilgnrithnw WW totted. 
Aipwdietedty than algorithms ill pq^^ 

rafhoe ted wert AiBy seeaoiblo to ipecifi* intiboditf, Than, not* Una 30 itefteo vogtai 
ObiK epitope*) ip asafeg 8 to 25 retftun abaractidged by a higji faT^PP^Oieity, fltx&flit? and 
aoatniBailywwiilBfltlfiodonto Hiurei 2 tonrfx 5 of H» jptoiflMtto of 

fta abovt-ddflqtiM appUflattoaai flWwwiltoiwi^ofth»dttnot«tet^ 

On the bad! of the high probatoliJy that they «• located atlfeo tutftoo of the FVd 
»o]e<^ (»m ?lf » i Of ths d»ve4d^^ 
wlmifrt, mttfftifngMflntfflod itwufcw of IS or mow nabo-acld nattm 

Thoabfiiiy of Bister VIE feptidot Identifltd u aboYt to dirft m hTmnrrm rtipacM is 
taWrfU aod 4t tMHiy of aattbodioj against the peptidoi to faWbtt Fiotar VK activHy was 

8EQ ID 01: tbo qiltape ftgtta* 10152 to tynatoe 1664 faotaaffB, dadoed by 4i 

ftUoiringoeqaKUttAHTteTteLrom^A^ 

SSQ IP (ttrtbe epitope eepertto add 1681 to argtofee 1696 boluiiVO, defined by ft.fi 
Mowing sequence: AflpCHuA^OlBJUbGiftteltaAxgl0^<tet9*W> , %^t>&d 

SEQID05: fbttpl^^ixxilciadl794totyzoi^ 1815 incfaaivi, defined by 1fae 
Mawiaguqunce: (KttA«pGlnAxgCSn(S3yAlfiCSvPtoArgLyiAiBpblVilLyiPrOAi& 
OJuTlif lyiTtaTyr, 

Tha peptide! wcm totaled to cwa&amin fcr y rofacto of tpedflo astfotnim Aknowa 
Sector Vffiaitfigen, toe apitopfideie^^ 

Two nbsfe we lmaamizcd wt* tyntM* P*l^ W ^ W» ^ » M 
S£QID0S>oftbeFVIIId0lBlitaaOAji«Ktcdwi^ 
sxtottbWta. Tbetaiultb^FVineoJ^aptifca^w 
^ccaeipcffld^peptiAtiwi^fttBfai^ 
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SpicLdMUy, tfia aatiiaca tator w iwyodbyBUSAu^tfVinBrFVn^eptidrtaE 

aa the anti|tt. SLISA to il expmsed U tils fl*g»tiv» tog of ti» xoo&rocal of the ism 

dilution tfvtog btodtafc Thaieanto a»jtfovidfldJaeotemflflfa6!bftB. ItoWadSag 

nation of each tB&WT&Qigte* mtiiBuin wa* ipecifle both fcr 4» PVBI prpttd* u«ad to 

lb a>monj»a^Fvm epitope apaoi^ 
sad the lFVUJ ftagmanta obtained after treatment with dnombia wire reialvcd by SDWAGB 
tn4 ^1yp^*y tgotan hfattbg with ftp dtffigart preparariona of rabbit ftGa (RAP7 to RAfg 
jp), t>a ywrrffin ytflhcHnfl awl ftaa purified bv chmmatoanahy oa peptido4>CaBd gepharofls* 
Xhe FVm daub rooognind by the aatttfVJB peptide tg after fanmjaohkttino, ii ahowa. in 
ootemndofaebibitB. 

Zg pretefa taeovedei wtre alio meeiwed atlas Imniuaoijlfibalfai «s the standard, The 
Mtuta ate abjommteedtawae of BXhftitB. 

11m Pq0tor VHI iobibitoiy actfrtty, expatied fa BUftag protrfa, Wdeterainad to & 
FVm aeuWBtlng activity a^ Facta Vffi activity wai decapniaod fa * owtafo etot&g 
aaeey adapted to ww tlaeCoafito 

faeoopbiU* A plum (Dtgaaoa Tetorib, Cambridge, UK) «d AWT taagepi flom 
batrttwtfititt Ubwatory CWaxangtoa, Pota&dai w«e calculated relative tp the 5* 
frteaatiaul Sudani FVW ooaeostrete 8*7540 (1^ 2tX^ (WSa PMtaii Pa^ Ul^ VW« 
frhfrifr»y ■«*fahy y a*"**™* fa porULad rabbit laOpragirttoa aMO^faa to the modified 
Belb^uw. Briefly, efo^-p^ 

pereaea of PVtH eoaetstnte 68O40 (1 IUU) at 37 D C. The roaidml FVffl ndvlly wai 
tteaawrtM defalked above, Ihaiea^OTihrofaoohmfofa^B, 

Iteteetff aisunadeedfeBtibit B do«o|ub^^F»^»of«^^ te P t 5 ,, ^ 
of the tavandoa (cohxaa n, Bxbjbit B)» ©onrcepondfag to aadgcnlfl regtan* Awd fa ft* A3 
domain of the intact FVm uolaeqla (oahnrw d, Exhibit B>. Atttyv petto** wifc these 
antibodies denaoattto the tah&faoa of FVHX aetlv&y villi ft* rabbit anat<<AQ^Ij|K^ 
r t,n,^^ ft 0,5 BUtag (eohinm C BaUbis B), 

TfceaatigaaieiryoftheitaetMVinp Jta 
a plasma pool of 4800 unpaid donors, Colm fraction n+EI, rich fa tamunoglobalixi*, was 
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asifynd fbr ft* presoM of ntatoo' apiejfio an&pt&tido aaaSodiu. Boon antl-FVI&pepdda 
antfbodiei (HAP7 to 9) woa pojilkd by «£3soty etaQBSttognnny on Sephireie coipladto thd 
QptQpilitipflptidiC^XDOi.SBQZDttiadfflQIDQS, raapaenrety), MftftCditiibibs 
remits of Am dtagaoitie aiiayi po rf b rmo d yfth tha tnrcnim grtNFVIII'Faptidc flnffftfl floii 

A* ffinttwad in column b of Sxhlbit d the human aafrptptide JgG prqpaxatio&i wcm 
■aalyxM by immiaoblotting. Bte^nj tn fl» rPVm HC or W ohitoi and to iFVBI titafebin 
proisolyitBflrftgmantt laahoro Tfcaapooifidryoftiie 
ruoMag jnarlnod jnzmaa ttt&odlai wis dirtotiy fsitfd by tamunoblottmf with plum* FVJU. 
rwombiotQt FVBi; and t&e dagmoal* obtfnad oflor thrombin protnolyiia, FVJJWonuIfi 
metivity U afcowa m aoJuan e, BxUhft C Xg jeeovaqr (oohmm < BtWMt C) adar affinity 
pmifiuiacn if ccpratad in pg/10 x&f loadad Ftl+IZt Inbflniion of Faster VXD letfrfr in i 

t 

dotting acuyw&i Artf"*^** f**r fniubfttton "i *hp pr"«" g q a tfc« a ij ppyrMfar^ fa 
to Betnwda atny (oohmm g, BthihitQ.aidOBcrfbKlBBovo, 

Hw wnnmariggdooanfti foBxhibji C daaongtmtg tfao jamooo of anfflttKBaf to paptidof of tho 
nvonjion CbdIubujl bt Bttibit CX eojraapfiddi&g to inligfliilo xoglonf found fn fbo A3 do owfa of 
tat intact FVZH noleovla (oobum o, Bfcibtt C) tot msnaa itrmn* lUreta ftom U» tnay 
p«fbnnod vafng human aspVBVBI pspdda antibodiff CBshiWt C, coftnm g) indtato that 
inhibition of procoagulant aotrvtty waj digaayod ft ntKAsp 14 ^Aig lfll ) otibodlM and and- 
CAxg JB Vryr ,KS ) indbodiai (HAPS, earraapooding te HEQ S3 02 andHAPO. rnm o pundlng to 
SBQm<H,raip«lm4y). 

Tbsa, fee AS paptidai IdaaJifiad tf ditarisad a&ovi weft sdgoto in hmaana sad 
aaftodtea dfettfari agafcut thorn Wabted Pastor Vm aotfrfly, 
I, IdaoItttth^aattatiTTinalamadoharaiao^ 
■ttfaouKfemideonibribiaita 
i iifffia a nTi wtioinatet^ttaKncw^ 

puriababloby tooriaptUanmant, or both, ttt^SocdofllOOlofTKIa 18of^llBitodS^ 
Code and to auehwllMd fate 
patent lifnfag thaxtftom. 
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Dear Sir: 

1 . This Declaration is being submitted to demonstrate that the linear Factor VTH peptides 
which we identified as having a high likelihood of being antigenic are in fact antigenic, that 
antibodies can be generated against the linear Factor VIII peptides in rabbits, that antibodies 
which recognize the linear Factor VIE peptides are present in human serum, and that antibodies 
which recognize the linear Factor Vm peptides inhibit Factor VIII activity. 

2. I am an inventor on the above-identified patent application and am familiar with the 
specification and prosecution history. 

3. I have extensive experience in the field of immunology and molecular biology as 
evidenced by my attached curriculum vitae (Exhibit A). 

4. Identification of Peptides with a High Probability of Antigenicity 
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4. Identification of Peptides with a High Probability of Antigenicity 

The peptides of the present invention were identified using molecular modeling and 
characterization of surface regions of Factor VIII (FVIII) to identify peptides with a high 
probability of antigenicity. Using the 3-D molecular model of the A domains built by Pemberton 
et al (1997), FVIII-peptide epitopes identified by the Parker and Hodge algorithms were located. 
As predicted by these algorithms, all peptides located in the A domains were found on the FVIII 
surface and were fully accessible to specific antibodies. Then, more than 30 surface regions 
(linear epitopes) spanning 8 to 25 residues characterized by a high hydrophilicity, flexibility and 
accessibility were identified on the FVIII molecule. Figures 2 through 5 of the specification of 
the above-identified application as filed reveal the results of the characterization. 

On the basis of the high probability that they are located at the surface of the FVIII 
molecule (see Fig. 1 of the above-identified application for A3), linear peptides (P7 to P9) were 
selected, matching identified stretches of 13 or more amino-acid residues. 

5. Immunogenicity of Factor VIII Peptides in Rabbits. 

The ability of Factor VIII peptides identified as above to elicit an immune response in 
rabbits and the ability of antibodies against the peptides to inhibit Factor VIII activity was 
determined as follows. The following peptides were synthesized: 

SEQ ID 01: the epitope arginine 1652 to tyrosine 1664 inclusive, defined by the 
following sequence: Arg Thr Thr Leu Gin Ser Asp Gin Glu Glu He Asp Tyr , 

SEQ ID 02:the epitope aspartic acid 1681 to arginine 1696 inclusive, defined by the 
following sequence: Asp Glu Asp Glu Asn Gin Ser Pro Arg Ser Phe Gin Lys Lys Thr Arg , and 

SEQ ID 05: the epitope glutamic acid 1794 to tyrosine 1815 inclusive, defined by the 
following sequence: Glu Asp Gin Arg Gin Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn 
Glu Thr Lys Thr Tyr, 

The peptides were coupled to ovalbumin for production of specific antiserum A known 
Factor VIII antigen, the epitope described by Shima et al (1988), was used as an external control. 

Two rabbits were immunized with the synthetic peptides (SEQ ID 01, SEQ ID 02 and 
SEQ ID 05) of the FVIII domains conjugated with ovalbumin and these conjugates were injected 
into rabbits. The resulting FVIII anti-peptide antisera (RAP7, RAP8 and RAP9, respectively) of 
the corresponding peptides were then further characterized as follows. 
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Specifically, the antisera titer was assayed by ELISA using rFVIII or FVIII-peptide-KLH 
as the antigen. ELISA titer is expressed as the negative log of the reciprocal of the serum 
dilution giving 50% binding. The results are provided in column c of Exhibit B. The binding 
reaction of each anti-FVIII-peptide antiserum was specific both for the FVIII peptide used to 
elicit the immune response in rabbit and for rFVIII. 

To demonstrate the FVIII epitope specificity of the rabbit anti-peptide antibodies, rFVIII 
and the rFVIII fragments obtained after treatment with thrombin were resolved by SDS-PAGE 
and analyzed by western blotting with the different preparations of rabbit IgGs (RAP7 to RAP9 
Igs). The immunoglobulins were then purified by chromatography on peptide-bound Sepharose. 
The FVIII domain recognized by the anti-FVIII peptide Ig after immunoblotting is shown in 
column d of Exhibit B. 

Ig protein recoveries were also measured using immunoglobulins as the standard. The 
results are shown in column e of Exhibit B. 

The Factor VIII inhibitory activity, expressed in BU/mg protein, was determined in a 
FVIII neutralizing activity assay Factor VIII activity was determined in a one-stage clotting 
assay adapted for use on the Coagulometer KC4A (Sigma Diagnostics). The assay uses severe 
hemophilia A plasma (Organon Teknika, Cambridge, UK) and APPT reagent from 
Instrumentation Laboratory (Warrington, UK). Potencies were calculated relative to the 5 th 
International Standard FVIII concentrate 88/640 (5.4 IU/ml) (NIBSC, Potters Bar, UK). FVIII- 
inhibitory activity was measured in purified rabbit IgG preparations according to the modified 
Bethesda assay. Briefly, affinity-purified IgGs were serially diluted and incubated for 1 h in the 
presence of FVIII concentrate 88/640 (1 IU/ml) at 37°C. The residual FVIII activity was 
measured as described above. The results are shown in column f of Exhibit B. 

The results summarized in Exhibit B demonstrate the production of antibodies to peptides 
of the invention (column b, Exhibit B), corresponding to antigenic regions found in the A3 
domain of the intact FVIII molecule (column d, Exhibit B). Assays performed with these 
antibodies demonstrate the inhibition of FVIII activity with the rabbit anti-(Arg 1652 -Tyr 1664 ) 
antibodies at 0.5 BU/mg (column f, Exhibit B). 
6. Irrimunogenicitv of Factor VIII Peptides in Humans 

The antigenicity of the Factor VIII peptides in humans was determined as follows. From 
a plasma pool of 4800 unpaid donors, Cohn fraction 11+111, rich in immunoglobulins, was 
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analyzed for the presence of selected specific anti-peptide antibodies. Human anti-FVUI-peptide 
antibodies (HAP7 to 9) were purified by affinity chromatography on Sepharose coupled to the 
appropriate peptide (SEQ ID 01, SEQ ID 02 and SEQ ID 05, respectively). Exhibit C details the 
results of the diagnostic assays performed with the human anti-FVIII-peptide antibodies. 

As illustrated in column b of Exhibit C, the human anti-peptide IgG preparations were 
analyzed by immunoblotting. Binding to the rFVIII HC or LC chains and to rFVIII thrombin 
proteolysis fragments is shown respectively in columns c and d, Exhibit C. The specificity of the 
resulting purified human antibodies was directly tested by immunoblotting with plasma FVIII, 
recombinant FVIII, and the fragments obtained after thrombin proteolysis. FVIII-domain 
reactivity is shown in column e, Exhibit C. Ig recovery (column f, Exhibit C) after affinity 
purification is expressed in \ig/\0 mg loaded FII+III. Inhibition of Factor VIII activity in a 
clotting assay was determined after incubation in the presence of each of the 3 Ig preparations in 
the Bethesda assay (column g, Exhibit C), as described above. 

The summarized results in Exhibit C demonstrate the presence of antibodies to peptides of the 
invention (column b, Exhibit C), corresponding to antigenic regions found in the A3 domain of 
the intact FVIII molecule (column e, Exhibit C) in human serum. Results from the assay 
performed using human anti-FVIII peptide antibodies (Exhibit C, column g) indicate that 
inhibition of procoagulant activity was displayed in anti-(Asp 1681 -Arg 1656 ) antibodies and anti- 
(Arg 1797 -Tyr 1815 ) antibodies (HAP8, corresponding to SEQ ID 02 and HAP9, corresponding to 
SEQ ID 05, respectively). 

Thus, the A3 peptides identified as described above were antigenic in humans and 
antibodies directed against them inhibited Factor VIII activity. 

8. I declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or 
patent issuing therefrom. 

Dated: By: 

Ruth Laub 

O:\DOCS\MCM\MCM-1290.DOC 
072901 
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SEQ ID NO: 17: 

Ser Cys Aso Lys Asn Thr Gly Asp Tyr Try Gly Asp Ser Tyr Glu Asp 
15 10 15 

13. Fragment antigenique de la sequence 
5 polypeptidique antigenique C selon la revendication 6, 

caracterise en ce qu'il est compris entre la Lysine 2085 et la 
Lysine 2249, de preference entre la Lysine 2085 et la Glycine 
2121. 

14. Epitope de sequence du fragment selon la 
10 revendication 13, caracterise en ce qu'il est choisi panni le 

groupe constitu6 par : 

- 1' epitope compris entre la Lysine 2085 et la 
Phenylalanine 2093 defini par la sequence suivante : 

SEQ ID NO: 18: 
15 Lys Thr Gin Gly Ala Arg Gin Lys Phe 
1 5 

- 1' Epitope compris entre l'Acide Aspartique 2108 et 
la Glycine 2121 defini par la sequence suivante : 

20 SEQ ID NO: 19: 

Asp Gly Lys Lys Trp Gin Thr Tyr Arg Gly Asn Ser Thr Gly 
15 10 

- 1' epitope compris entre la Glycine 2242 et la 
25 Lysine 2249 defini par la sequence suivante : 

SEQ ID NO:20: 

Gly Val Thr Thr Gin Gly Val Lys 
1 5 

15. Partie forte des fragments et/ou des epitopes 
30 selon I'une quelconque des revendications pr6cedentes 6 k 14, 

caracterisee en ce qu'elle comprend 1'acide amin6 Tyrosine 
et/ou l'acide amine Histidine lie a au moins deux autres acides 
amines identiques ou differents. 

16. Epitope conformationnel caracterise en ce qu'il 
35 comprend au moins deux fragments differents, au moins deux 

epitopes differents et/ou au moins deux parties fortes 
differentes selon l'une quelconque des revendications 
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PhD - Molecular Biology Department - Free University of Brussels 

PROFESSIONAL ADDRESS 
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PRIVATE ADDRESS 
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PRESENT FUNCTIONS 

- RAD Manager - Central DepartmerttorF^ctionation, 

- Guest Lecturer - Free University of Brussels, Centrum University of Charieroi 

- Adanmjrtratlon Board Member Belgian Biotechnology Assodarion (BBA) 

- WHO SoGAT participant 

PREVIOUS FUNCTIONS 

- Research Senior : International Institute of Cellular Pathology Brussels (ICP) 

(Specialization : immunology - microbiology cell physiology) 

- Director Stocky : Institnt des Industries de Fermentation - Ceria 

(Specialization : fermentation of recombinant strains and industrial 
process) 
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EX1 EX2 BLC 

CTDIL 1/60 MDIL 1/300 ^ DIL 1/600 
EX1 -ASP1 681 -ARG1 696 EX2— ASP327-MET 



FIG. 6 



